Introduction
ELF (Extremely Low Frequency) is a name for a field with extremely low frequencies in range 0 -300 Hz. The fields with frequency 50/60 Hz are used in ordinary conditions. Some of the sources use the frequencies below 50 Hz, but there are processes that produce the frequencies bellow 50 Hz, such as demagnetization, welding, and special drivers and so on. The sources of the ELF fields are described and summarized in Tab. 1.
The standards for exposition to the ELF fields and the safety limits are discussed in article. The ELF fields are fields with frequencies in range from 0 Hz to 300 Hz. Most of the electro-technical devices are operated by the 50 Hz or 60 Hz frequency. The operating devices produce the effects with lower frequencies than their own supply frequency. The brain frequencies around 0.5 Hz were discovered during the past years and called the epsilon level. The article describes the exploration of the ELF fields during the process of arc welding by different kinds of arc welding machines. All of the tested welding machines produce strong magnetic fields around the 5 Hz frequency with no dependance on the welding machine type. The ELF radiation of the welding machines connecting wires and electric arc are discussed in the article. The results of the measurements are compared to actual standards for non-ionizing radiation. The recommendations for reduction of the impact of the ELF fields during the use of welding machines are described at the end of the article.
Influences on human health
Further research of different brain waves, associated with different states of consciousness, brings the discovery of new frequency ranges, respectively consciousness levels. Some kinds of deep meditations, ecstasy, inspirations or extracorporeal perceptions show the frequencies lower than 0.5 Hz. This frequency range was named the The attention should be taken to the highlighted frequency ranges [16] Epsilon level. It was necessary to adjust the EEG devices for measuring of such ultra-slow brain frequencies. Ankermüller [3] demonstrated the connection between the brain Alfa waves frequency and the Schumann resonance. König demonstrated the correlation between the Schumann resonance and the brain rhythm in 1979. He compared the human EEG with the natural environment EMG and discovered that the Schumann frequency is very close to the Alpha rhythm frequency.
Magnetism is used also as a healing instrument. Magnetotherapy is based on sensitivity of a person to magnetic fields. Human exposed to the impact of magnetic fields reacts by the tissue receptors [14] . The reactions of radicals and ion exchange are known, mainly Ca2+, which activates vasodilatation, analgesic, stimulate healing, myorelaxation of the soft tissue and so on. Electrical voltages induced by magnetic fields are lower than the membrane voltage of cells, but presumable are enough to influence the membrane receptors and initiate the biochemical reactions in cells. Magneto mechanical influences are observed in the strong magnetic field intensity, when free radicals arise, activate antioxidation systems and initiate Fig. 1 ., according to the ICNIRP [15] . Frequency ranges highlighted by the red colour needs further attention. The ICNIRP handbook does not take into consideration the studies about functionalities based on the changes of chemistry in inner organs, the CNS for example, during individual reactions initialized by ELF. It is mainly the production of free radicals initialized by the ELF. It is a fact that the ICNIRP handbook and other extracts (directive 35/2013/EU) of the WHO (World Health Organisation) studies made a comment in caption about the fact that these documents do not consider the chronic impacts. The magnetic flux density value for range 1 -8 Hz is too high in comparison to the values in Tab. 2. This would lead to the changes in a health condition. The psychology knowledge describes the effects in range of the Alpha, Beta and Epsilon levels [16, 17] . The studies indicate the effects in the range 1 -25 Hz, shown at a lower magnetic flux density level than is the limit value for the range 1 -8 Hz. The ICNIRP dealt with the vector fundamentals of ELF in 2014. The factor dB/dt is used and the effect of speed of its change is taken into account [18] . The directive 2013/35/EU follows the ICNIRP in a large extent. The WHO accepts the ICNIRP in exposition of humans by EMI and non-ionizing radiation. The differences 
Experiments and results
The measurements were performed on two types or arc welding machines, transformer and MIG (CO 2 ). The magnetic flux density for each machine was measured in three positions with respect to the welding machine. The first position (1) was measured with a sensor placed on the top of the welding machine while turned on, without welding. The second position (2) was measured with a sensor placed between the connecting wires from the welding machine to the hand grip. The third position (3) was measured 40 cm from the welding point. This distance is equivalent to the distance of a workers head. The measurement was performed by the VEMA 041 magnetometer designed for measurements of the vector stationary and the low-frequency magnetic field. The magnetometer operates with a constant sampling rate of 1 kHz at a sensitivity ≥ 2 nT. The magnetometer allows measuring, recording and analysing of the magnetic field in a time and a frequency domain.
The vector character of the generated magnetic field is apparent from the realized measurements, however the recommendations are given in scalar values that do not respect the rotation (change) of the magnetic field vector in space and time. The knowledge of the magnetic field vector placement and its magnitude allow us to place the worker outside the area with over limit values.
Conclusion
The measurements prove that the source of the EMG field is welding arc, not the device itself. The second major source of the EMG can be the connecting cables from the welding machine to the hand grip. These properties should be taken into account during the using of the welding machine. The ICNIRP handbook deals with the vector fundamental of the ELF field, but within the measurement principles still use inadequate tools. The use of the scalar quantity does not allow studying the time and the space displacement of the workstation and the worker position. The dynamics of the magnetic field are not taken into account. The difference can be observed mainly in the magnetic field intensity and the direction with respect to the source and the monitored area. The difference between these two vectors can bring the information about the absolute limiting values and the equivalent dose.
